,___,_%__,\__

Approved For Release 2000/05/10 : %59E7P804747A003100010047-6
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MEMORARDUY FOR TIE RECORD

Ttek Corporati rivy: F Lo
’ue>or;;ora on, %9’0/‘

%ﬂbjaetz{ gretial Filtering Viewer
S traet No, BBe=U2), T.

Recerauces; (a) Itek Corporation, Finel Report, Itek Project No. 9043,
23 October 1964, "A Study of Spatial Filtering Using
the Image Enhancement Viewer.

{v) Itek Report "Band Puss Filtering of an serisl Negative
Using the Image Enhancement Viewer," L November 196k,

{e¢) HamwrW Record dated 30 September 1964
STATINTL : (from s Bubject: Determination of a Transier
Punction for the Ccoherent Light Enlarger,

1. On 16 December I visited the Itek Corporation to diascuss the
repults of the subject contraet, Prior to thls visit the reports of
references (a) and (b) were received and evaluated, Reference (a) reports
the resulits of theoretical and experimental investigations to determine
the usefulness of the Bpatial Filtering Viewer using occluding filiers.
Raference (b) eontains a series of transparencies vhich have been
filtered with sharp cutoff, oceluding spatlial filters. These must be
viewed at low megnification to observe the details. The photographic
tronsparencies of reference (b) clearly show what occluding filters do and
cannot do to & photosraphic image.

2, The rePdri ofiyeference (2) outlines the steps token to teat
theory against experimeni, It is my opinion that the investigations were
wall eomcelved and carried out successfully; i.e., within the limits of
sxperimental error, theory and practiece correlate well. The conclusions
fallow loglcally, although most are negative. In general, the so~called
Image fnhancement Viewer enhsnces little, 10 anything, Indeed, the imace
is generally degraded and the contrast about gharp edges is visibly
altered, While those edges appear Lo steand out, the image quality over the
field has obviously dropped. In fact, sharp edges need no such efects
to better their vigibility. Under carefully controlled experimental
gerutiny, this new presentation of the old edge does not materially aid or
improve mensuration or interpretation, Thia is one of the guestions that
the investligation was to settle, and it has - there is no practical
enhancement or really useful filtering with sharp cutoff, occluding filters.
Hovever, this is not a severely critical gtatemeni inssmuch as enhencement
in the present optical context remains singularly undelined.
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3. Part 5 of relerence {a) deals with rea] asrial transparencies, The

regults sere hegative, and coherent gpatial filtering wnder 21l cireune
8tances provided no more information than that ordinarily obtainable under
incoherent illuadnation. In view of the recent Problem of evaluating the ;

rkin-Eimer Coherent Lisht Enlarger, outlined in reference (c), such :
negative regyults can be expecied, It ias wifortunate that mueh of the
infermation shout the problem or coherenttverEUﬁ~in¢cherent resolution i
it was not known to ug earlier. The major conasideration here is that ,
in e eoherent 8ysten the transier functign ig related to the cbject, ang :
this meens that eaoh useryy Spatial rilter, necesdsarily related to the !
object, is essentlally unique. This further implies the unreelizability |
of a general, optimum PLlter e g basie fuctor seriously limiting the ‘
vgefulness of the viewing devica, '

L, We are currently considering the evaluation of the PerkineElmer i
¢oherant light enlarger. This involves a great deal more than Physical, i
Asgesgment of image Quality and w111 be deeply concerned with the :
fundamental meaning ang utility or the echerent transfer function, til :
this problem is solved, therefore, i+ ¥ill be impossible to provide |

Bpsitial filtering. There is enother, moye practical facter which furtheyp
hempers asyen endeavors, The photogruphs in which ima-e slructure may be
uost easily changed through Tiltering ure thogse of +the highesﬁ quality:

high epstia] frequencies, Thege, or course, need iittle op no filtering
at all, On the other hand, for low yqus lity Photographs (#hich are thoge :
most desirable to improve) suitable spatial filters are inerediviy :
diffieult to broduce, This stems from the fact thas o poor photogruph hag !
& reduced high spatial frequency content, with a resultant campacting of f
information in the Fraunhofer pattern. 1In order to erfect a significant

*© change, the spatiay filter (be it continuous«tone or eceluding) must be _
dimension=1ly smaller than the tots} energy spread in thas paitern, ;
Previous work on continuous-tone Tilters indicateq that the limitg of’ tha
ataie or technology were quickly reacheq for pPhotographs reguiring very
little improvement, Smaller filterg required a breakthrough in technique i
and materials, Thus, there ig o need for an improved methea for making ;
the exceedingly amell filters which are required, The Problem of optimum

fross-gections, 1In short, the préeciical diffieulties &re in step with ihe i
congeptual ucertainties, It 1 for these +two reagons that I raecomend we f
hold gpacial filtering investigatians in ebeyance, Pwrhaps the reaults or j
OUT current evaluation of eocherent Byfien propeities may provide a WAy out 5
of thig theoretical/praciical dilemms,

STATINTL
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